Large absorption band of azo moieties.
For chiral dopants described herein, an alkoxyphenyl and a naphthyl group of them might play a role as an electrondonor and electron-acceptor group, respectively. These derivatives have an asymmetric electron distribution (often referred to as a push-pull substituted azobenzene system) [S1]. The push-pull systems lead to large transition dipole moments due to the intramolecular charge transfer interactions. [S2] In addition, an absorption intensity (the integral of ε for a volume) is directly related to the oscillator strength f: ). Thus, it is reasonable to consider that the relatively large transition dipole moment μ originated from the push-pull azobenzene system gives arise to the large εmax at 360 nm. The CD spectra of both compounds 3 and 7 show distinct bisignate CD signals around 220 nm and 370 nm as shown in Figure 3 closely situated two naphthalene chromophores. Besides, strong CD bands were observed at the wavelength between 300-430 nm due to exciton coupling of aromatic azo parts directly linked to the binaphthyl core. In general, the interaction between two chromophores, which have a proper mutual distance and orientation, significantly contributes to CD spectra. When the intensities and the mutual distance of the two transition dipole moments are represented as μ1, μ2, and r12, respectively, CD couplet intensity ΔεCD is briefly expressed by the formula [S3] :
where Γ is the factor accounting for the dispersive couplet shape and Ω is geometric term as positional relation between two chromophores. According to this formula, the intensity of the dipole moment affects CD couplet ΔεCD.
Therefore, the ΔεCD value is directly proportional to the fourth power of the dipole strengths and inversely
proportional to the square of the distance between the chromophores. As shown in Figure. 3(b), the closed-and open-type compounds showed similar CD couplets although the steric conformation of both compounds were expected to be different, which influences Ω parameters. The intense CD bands around 300-430 nm were derived from large exciton coefficient of those chromophores of the compounds. Especially, in the case of azobenzene chromophores, the push-pull system of both compounds might contribute to the large CD couplet.
Intrinsic temperature dependence of HTPs for all compounds.
Temperature dependence of HTPs for closed-and opened-types of chiral dopants using an index of βTD (i.e. the change in |HTP| per 1 °C), which is expressed as follows [S4] :
), (4) where Δβ is difference between the maximum and minimum |HTP|s and ̅ is the arithmetic average of |HTP| in the temperature range T between 55 and 25 °C. βTD of compounds 1-7 is summarised in Table S1 . As shown in Table S1 , the βTDs of compounds 1-5 were less than those of compounds 6 and 7. It is suggested that for compound 1-5 are less affected by temperature change than the compound 6 and 7 due to the rigidness of the structure by the bridged part. rub.
